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PACMAN Platform Concept

• PACMAN is an array of deployable 
NanoSatellites

• Provides an infrastructure interface 
system that allows pooling of 
instrument platform resources 
– Adds a vehicle’s capabilities to the 

collective

– Dormant or retired systems continue to 
add to the net capability

– Instruments can function collaboratively to 
produce data neither could do 
independently

– Can save a malfunctioning instrument 
system

• Enables flexible and cost effective 
fielding of a variety of scientific 
instruments
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PACMAN Enables Infrastructure Sharing

• Through resource pooling PACMAN 
provides or improves

– Electric Power System

– Command and Data Handling

– Attitude Control System

– Propulsion

– High speed communication links

– Various other bus infrastructure (low-drift 
clock, etc.) 

• Can lower total mission cost

• The large deployed structure of PACMAN  
meets the positional knowledge 
requirements for some instruments 
requiring disaggregated sensors

– Sparse apertures

– Interferometers

• Physical connectivity
– Increases reliability

– Requires minimal fuel for transit and space 
docking

– Can have fuel/ACS payloads added over 
time as needed

• Small form factor spacecraft 
(CubeSats, NanoSat, etc.,) have 
limited capability due to size 
constraints
– Power

– Communications

– Attitude control (ACS)

– Command and Data Handling 
(CDH)

• Infrastructure hardware often 
consumes about half of a 
NanoSat’s volume
– Limits instrument volume

– Volume is at a premium in a 
CubeSat

• Access to Mars is extremely 
difficult to achieve
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Changes the Way Instruments are Fielded 

and Resources are Used
• Creates a service providing infrastructure  

on an as needed basis
– Allows sensor to be bulk of payload

– Primary Power comes from the platform

– Primary attitude control from the 
platform

– Interplanetary Communication resources 
are provided and used communally 

– Increase payload to housekeeping 
volume percentages

• Docking to a PACMAN
– Standardized docking ports for any mass 

compliant vehicle

– Standardized Payload Transport Vehicle
• To get an instrument to the PACMAN

• Standardized volumes, electrical, 
mechanical and software interfaces

– Simple, reliable, cost effective 
infrastructure for sensor systems
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Standardized Docking Port

Payload Transport
Vehicle Concept



Base Infrastructure

• Docking 

– Semi-autonomous or man in loop docking

– Use technology developed by DARPA

• Orbital Express

• F6 

• Each PACMANcraft is stand alone

– Can dock 4 or more science mission craft

– Each PACMANcraft has excess capabilities to 
augment payloads 

• Multiple PACMANcraft can be docked to 
form a large system 

– Each hosted mission craft requires limited 
propulsion

– Expandability allows very large structures 

• Assembled in space

• Special modules can be added to augment

– Maneuverability (Propulsion)

– Up front processing

– Special power needs

– Large antennas/Communications
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Multiple PACMANcraft 
dock together as a 
“station” to host a 
variety of payloads

Separate Payloads 
dock/release with 

“station”
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Potential Mars Science Payloads

for PACMAN
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